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(54) LIGHT DEFLECTION ELEMENT AND OPTICAL SWITCH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light deflection 
element capable of maintaining the deflection state of the time 
when a driving voltage is applied even after the driving voltage 
is switched off, and to provide an optical switch comprising 
such a light deflection element. 

SOLUTION: In the light deflection element which comprises an 
optical waveguide 12 made of a dielectric material having an 
electro-optic effect, and a pair of electrodes 10, 14 arranged to 
hold the optical waveguide 12 in-between, and which controls 
the traveling direction of signal light propagating through the 
optical waveguide 1 2 by varying the refractive index of the 
dielectric material by applying an electric field across a pair of 
the electrodes 10, 14, the dielectric material has a 1st 
refractive index in the initial state, but is changed in the 
refractive index so as to have a 2nd refractive index by applying 
an electric field of a 1st polarity across the electrodes, and the 
refractive index after the electric field has been removed is held as a 3rd refractive index; and 
the dielectric material having the 3rd refractive index is changed in the refractive index by 
applying an electric field of a 2nd polarity different from the 1 st polarity, and the refractive index 
after the electric field has been removed is changed into the 1st refractive index. 
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^©iie epjjd^ see J: o iMRr & c £ #r # £ „ 

[00371 11 Hife^tC <fc Z>%M$\mi-<Di: *> £t X 
yXAS?7tiB|6j^-CW, (s-^©<Btsjft&«. m-^* 
©GSS^©^"yxA©i«3{ctbWT^„ cct, xy 

XA©iS3tt. Ii30a, 3 0 b, 3 0 c ©ift^Cfg 
U/c#ioT, 1130a, 3 0b. 3 0cn© 
30 «EEnfti*ffi{cJ:or. fi#*©ffliajftfi%ff*tciWiai 
-r£C£#r£5 0 WAtf. 1®3 0©«*2mm, 1ft 
S^lOmmiL, iftS^tC 3 ^fiJLrm@3 0 a . 

3 0 b . 3 0c *fcl8.1rZ> t , 1 -^©^ffiiCHE^EPJn 
-T^fttCl. 2 3S©«ffi]«K*ff?,C<b*5-C#^, 0 ^ 

S@3 0 a©^CC 1 0 VO^ffiSrEPflnLfcti^C 
2 3flt©iBlSlftEt*. HMI3 0 a. 3 0biCl 
0V©^JE ; Sr-?-n^nEPJnu/clS^-CCW^j2. 4 6g© 
{frSj^S^, «©3 0 a. 3 0 b, 3 0c(ClOV©^ 
E.Z*ti-?tl£flMLtcm-&lCltm3. 7JS©<BrSjftg% 
40 f#-2>C47&5-c#s o ojjfl. ^-tiJU/cS©©^^!!®© 
«ffitC«ffi*EUJaUA:4-r-5t. 1. 2 3x n g©I|S] 

[0 03 8] C©fB|Sjft)gtCj£;Dr|±J^ffliJ©U>X2 4 
SS2 6«CA*3ti)fc«^**ffK©Ui^WI»«a«2 8K 

[0039] *9m&mc£ziez a -j ^<,cmmt^% 
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seta*-?**. mm3omm$ti 

fc««©PMZTSM©JB*r*tt. W*.«««3 OtC- 
2 VCD«BE*Enftrr 4 C 4 tcJ: OfiBWttKR-T C <b*»r 

[0040] &tc. aj^QSjgflwc » ^©tsfifi 

[004 1 ] *r. 0g*.fcM&fi*#5~5 0 OmQ • c 
m*fg©Nb£ K-T'L/cS r T i O, J: 

w& mmk 2 o © ( i o o ) ®±{c. xv c io 

VD©C<fc»>. HSJSO. 6Mm©5$I3 4W)!W5 
(05 (a) ) „ 

[0042] y«,>-C. U V if 97 4 -Rtf F 5 -f x » ? 

£*>t£Z\s^X2 4 (05 (b) ) . 

[0043JW>T. l^>X2 4#M3)h/clfi2 0 

(Pb<,. 9 ,Nb 0 .o2) (Zr„. 562 T i,. 1( ,Sn 
,. JIS ) ,...0,©i|IWi*Wr*PMZTSi!36*xe 
* + f + A-JdaWft (05 (c) ) . 20 

[0 044]*1>T. 'JV^77^-M-ft>5'J> 
^iCj;^ PMZTS!3 4^f-->l'l, PMZ 
TSM3 6 ct«3^4^7-/^3g2 2ZBl&*Z (05 

(d) ) . 

[0045]^T. X5zfm&3&2 2±(C t mtt"* 
s» «fc 0 . 09*.tfffita^# lmQ - cm. JRH# 
1 0 0nm©l TO«*JBfiW*. 

[00461 ^-c, 'jy^^^-syi^^^K 
J; 1 ), I TOJIi*^ U iTOiJ:0ic5I 

«3 0a, 30b, 3 0ct3B*t* (H5 (e>). 30 

[0047] c 5 or. H4*c^r*iei»ej»«c 

[0048] c ©ct ^ tc. *3awB»tc sn i m 

<dx\ wm.u^c^-oxmmtmtm^xh, am© 
&mtm<o t * tm o s £ -f ? *«/£f s c t & 

[0049] ft*. ±KH*e^»r«. 4 9=- + >*->!/© 

«iil[K^-r4ci^r#-s„ c©tg£\ n&30*. 40 

[00 50 ] [ SI 3 HffcTftR] *3MB©» 3 HJfeJ&Sgtc 

cfc-s^txw •> T-tcmxme &mi.>xm.w? z. 

0 4 sons 5 (CmtS 2 UttJBMWc J: S3fcx 4 » £ la] 
-«0»jaE»*«:i3:R-©W#*(ifUttW*«ISl/aRt»« 

[ 0 0 5 1 ] 0 6 tt#H««8RK: J: ? ^©«f j* 

5r^-r ;s PE0r*4„ 

[0052 ] #HttJB»6cJ:**;*-f X^i 50 
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•<&SS2 2 ±iC|&W6ftfc^©ieg#S& 0 

0 6 tc^r ct 5 (c. *mMBi&ic zzitz. a v 
%mimfa-?z> <t 5 JciEg3h/ciaftHft0^©2 o 

Ofi3 0AMli3 0B (JiTF. «@-<T4 0£4> 
I » 5 ) *m*m&. ilT. X ^ ?"S»H» 2 2 OAAl* 

isa»2 6©a»Ro t u^jffl!j»iSK2 8 ©&$©-?■ n-en 
K2ofoifi^7 4 o^iessnrc^o 

[0053] ti^7 4 0tt, X^y^S§2 2rtk:^ 
3 0ARO'Si3 0 B{CttA#3*Hi(J^l/^3I@tt© 

itE^-en-eftEPflnsn*. c©cte>(cL-c^'jXA'< 

T&%m-fZC fi3 0AXIi*i3 0BtC 

At<,><@ism®£f#&c£#-e#£. e#*©eac&isi 

tC2o©^ffi-^T4 0 £fBgL,-Ct,>£©&. i^A*^ 

[0054] m^ffliJ^j^SS 2 8 jfiflSKKtt 6 ft/c 2 -?© 
*I^74 0B, A^flPJ2»«8§2 eifittO^'JX^r 

ted: vm\ft*&mcmn%<o&Mlifa*umi5\s\tcm-r 
/c»© ©r* &„ mjimmt88& 2 8 aisic 0 xa 
r*awsc4cc<tt). m^ffj««BS2 8tcs8a3n4 

[0 0 5 5 ] mm3 OA, 30BIJ, {f-*f #©{3&#I*J 

o£„ si3 0 AMiis 0 B^-en3»#jit 

305rm#30a, 30b. 3 0 c 2^S0Ori^©i 
fflffi<Dm&X$>2> 0 C©<t^Kltli3 0A, 30B 
£$fiXT-5>CiicJ;f3. ^-S«U/c1i«i©5%©i,^<o(c 
IBtt«£E*ElBinr*3&»«:«fcor. A*ffliJ«^SS2 6KA 

^s*ife®-*w6«tt*©a*w»ift!S2 8 ccm^-rs C 

[0 056] tOj:^ *^JWK«tcJ:ntf. ^lH 

<dx. {^m^mck^xmEEBmijmm^xh, kb?© 

T#4o 

[0 057] ±.fB3&ffimrC\*. *9-7mw&2 

2 ©A*W*«J8 2 6 ©ffitt&Offfl^WaWMg 2 8 ©ifi 

ei©-?-n-entc2o-ro©m^T ; &^/c^. mm^- 
7«n»ttwtfej:oi, 3 -2«±sw r «> «t i » . 
* /c . tu^iffl'j^ss 2 8 <D&mc \mr u t> s@^r * 

1£X%h„ 

[0 058] £ tc. ±ieHSijf^-c(i. 4 ?• + >^;l/© 

Bai^K3E-r*Ci*s-e#*. C©ti^, 113 0A, 

3 0 B£. ^< ife (^ + >*;Uifc- l ) ffltc^SilT 
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coo6o] ±tEm 2Rz^m 3 mmmvit, 
1S3 0, 3 oa. 3 0B£#£ij-r£i5g. m^<oBM 
#isi©h ^ mum u < ft <t 5 icftti? zji^icLx 

mmm 2 8 -©^stcjs or mmmz? zzt-hm* 

[0 0 6 1 ] ifai^&tfi&siijst^-ew:, m 
1 HJfe^iC J: S*«iSflR-7-*fflt>r*^ A v 

tt. A#{i^©$S£^{bir&J;5&c$j&TSCiK: 

[0062]*fc, _h!Btfi 1 ft^m 3 M&0«rc«. X 
7 :/^$K©±ffl©^cm&£ff$J&l.»££Tg|5mffi£ 

[0 0 6 3 ] fiUJB* l,fc «fc 5 tc, ##SBJfc 
ft£. 

[0 0 64] (#ib i ) mmit^mi&zm-rzmnfr 

ye>n/c^-r5igi^Wb t iniBMft-r-sWtflic 
^^tmhxmmmmmm<Dimm^mt-t & c £ 

r h C £ t,c J: 0 JfflHr^A^b L/ T St 2 ©Jitff* £ ft t) . 
it. mizm l©Stti«^&5m2©@tt<D^*EPtt] 

fa©jffl#T*#B5§BSt ! (om^m £ ft & c £ £ n- -s 
[0065] (#122) M%.^n^m-r^mmi$ 

«w*EPtti tfra»i*fM**4©JB*r**Stfb-r £ c £ 
K«fc0» tfrie#^Hrts^Tsa^©i«T:^* 

«««c*j(,>-c*l©JBJf**Wl/. 3&1©H14©^£ 
EPflDTT JCiiCtO fflJr*#SMt 2 ©/ffi#rip£ ft 
0. «rffi«f|i«rBl»)l»C»A:«©ja»f*3W»3©)S«f*t 
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!iTffi#3©®JJT**#TSW8BSf*tt» 
*4tt. 8irKm©^£ttS&S*2©fi^©*W*EP 
^T£C£Kcfc9B#T*#sg<bU BMlBmW^HX^^U 
/cf£©/S»r^#inrf 3S! 1 ©JS#r* £ ft £ C £ £ ? 

[0 06 6 ] (#133 ) «SW6^a**WrS»Wfl: 

tfe>tt/dwn-r£iiii££iru m&tttnT&Mmmic 
mmmmvxmnmmmmomtsrm^itnc t 
10 wd, mittmmmftzfsm-rzm^vmrXfa* 

fi§ft#Jg£WU »l©tttt©«l!i*El«jn-r&c£«:J: 

*)Si2©{iift£i«£ft<3. mriamw^KDi^i^c^©® 

fiIflBfcW»3©fflrtIftflE4 0r»^3n. mlBSf3©<S 
fa^S^T StttTC 18)33* 1 ©fiitti «Sft -SIS 2 © 
^©*CT*EP»D**c±fc<fc9(^ft«#gEffcu mi 

%&&n*m.*)m>tc'&<Dm&}fim&m$m 1 ©eisiftjs 
£ ft & c £ £ -r &ftfiift 

[0 06 7] (#13 4 ) #13 2 XB 3 f 3tS©#ffl|S]f£ 
20 ^-tcfel^r. SWE»«t**f*4tt. (Pb,..M.) (Zr 
i.,.,T i ,Sn,) ,Oj «IU O^w^O. 5. 0< 
x^0. 5. 0<y^0. 5. 0. 8^z^l. 2T* 

< «x h a > ^ A©i>rii* 1 SX« 2 «tLh©7cJR 

[0 06 8] (ttiB5) aftLhtcj^BRSn. (Pb 
i-.M.) (Zr,...,Ti,Sn,) .O, (fiU 0^w 
^0. 5, 0<x^0. 5. 0<y^0. 5. 0. 8^ 
z^l. M«. ^>^>, ^^-7", dz>^ 

30 ;k ^''J^AiKBXl-O^^^AO^fn^liX 
«2S«±©7cSg^-r) cfc0ft5X77-#^S§£. fit) 

(CJ: 0milBX'5^-S?S§tC^W ; $:EnttIL/rB«fSX7'/^ 
«K©JB«f**SEftr&Ci«:«fc*). WIB^^^ifiK 

«m-*36©2«f*isi4wtaiTs c t*mkt 

[0 06 9] (#IB6) mZ2 7b^.5<D^-?tlfrim 

{ciB«©*«rfii3R-f-K: fc ^r, WiBS@« < 2 o'^iKcc 

MSntfcf), m)IB7lcaj|^3gCCA*fLfc*?:^m^ 

[0 07 0] (#137) #E2 7iM6©t>m*>l« 
{CiElfoD^lSj^tCfc^Tv HtfiBSffitinffl (n«2 

Ji(±©^^ ) (Dmw&mic <sm 3 nr *j o . huib^^ 
Ktc . mrsee-*#©{Bi6ift a* n + i a o tc is o »w * 

[0 07 1 ] (#138) (Pb,..M.) (Zr,.,., 
Ti.Sn,) ,0| (flU. O^wSO. 5, 0<x^ 
0. 5> 0<y^0. 5, 0. 8^z^l. 2T-*0. 
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*M«*B<t . stria* v •fww&kikt** 5 kkw 6 n 
{ tr s c t «c «t o tut a x ^ ^««?srt & t&iam 

^©atf*W*W»-r**flll«I«T-t. mzttv-JM 
jRBCCft^BKCfij^S n. Billet 5 ^KSK»5fll 

C0 0 7 2 ] (#ib 9 ) ttta 8 fais©** -r » 

[0 0 7 3 ] (ttseio) #ia8X«9tai8<D3tx-Y 

[0074] (#ta id WBio iais<D^^ » 
(cfci>r. mriam@«, m&mtimmmzowiz n <t u 
r, n- ifflcDWiBfflgiJ«SK:»fistirc>*ci*«F 

[0 0 7 5] (#§312) ttiasTiMi i©t,>-r*u5> 

mfiBA^flW^ifSfflKci&w 6n/cm i ©ftfiUfrSt^d: . 

[0 0 7 6 ] (ttiai3) #1387*51 2©Dfn* 

i mazm<D%z. j v ^{c*j^r, BuiaA^if.w«^s§<t 
miiax 7 i^?g £©««:. ffrfBA£flH*fttt*> e> Kts 
3 n £ Mieft -st 3fc£Bg w 3fe«c jswg u r mi a x ^ 

HKC AJH-T £ U > X£ gitWr -5 C £ £4$1ft i T &:fcX 

[0077] (ftta i 4 ) «§a 5 nm.9 ©i»-rti*» i 
wcfa$s©7fcx -y ^rcjb^t . Mtefiiex ^ :/zS$?8g 
ifriatii^fflij^gs i ©mite, Buiax 5 ^jgus^e> m 

X£ MfC £ C £ ZW®L t f -5 #X A v * . 

[0078] (ttia 1 5 ) *su&£a&s**rr zmm 
icie^xm \<Djmm*M?z>m%imw&m%K.. mi 

©Htt©HW£EP»P u 3t»tcSriB«Hi*«l 0 b& . Mia 

^ti**ti4©B«T^*BusBm 1 (ommmt am* 2 
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[0 0 7 9 ] (#IB 1 6 ) ttia 1 5 iatS©7fe<l(6j^^ 

4S»iBR«<*tt*4«: . Miem 1 <dw& i. ism* 4 0 2 © 
c^tmcDJstr stisa^ 1 ©a i -r ^> c i cc £ 

10 [0 080 ] 

[«hj©5?6#] «±©a«3> ^BjiCcttitf. ffje©*i 
©t. fl»*!tc^tc«t-ar*jEEnjn*«jfeiftiLr*>aa:«f©ffl 

20 [01] *mw<Dm 1 nsfe^tc J: * 7fc<iifrs^©8ti& 

[04 ] *«W©»2IS«^««c<fc*i6x-r ? ?©«jg 

[05 ] *&m<D'm2mmm<<c&z>%.z. a -j mmm 

30 ^?£^^-TX«»rB0r*^ o 

[06] *»BJ©^ 3 H)5fe».«(C J; -SftX -< 9 ^©tijS 

^^■r¥H0T*^„ 

[t?#©l&BJ] 

1 0-JS« 

1 2-X7 7-ai^5S 

1 4 -as 

1 6 -mm 
18-1 Tom 

2 o-sts 

40 2 2-X5^M8S 
24-U>X 
2 6 -A*ffW«K 

2 8 -mmmim 
30 -mm 

3 2-MM 

34 -153km 

36-PMZTSi 

4 0 •IISb^T 
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